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Overview

Design Changes and Progress

TRYAD seeks to test models for the production of
Terrestrial Gamma Ray Flashes (TGFs) by measuring
the beam profile in low Earth orbit using two identical
gamma ray detectors. TGFs are brief (ms) flashes of
gamma rays produced in thunderstorms and
associated with lightning. This mission will also use
ground-based lightning data in order to more
accurately determine the beam profile of the TGFs.
The two theories that TRYAD will be testing are the
Relativistic Feedback Discharge (RFD) model (Figure
1 left) and the Lightning Leader model (Figure 1 right).

•
•
•
•
•

Created a 3D printed spacecraft to test the spacing
of the SIP
DAQ redesigned to fit new specifications for pin
assignments and new cables
Middle board assembly had to be redesigned (see
Figure 3)
Endcap track was adjusted (two separate gaskets)
Began testing SIP with Am-241 and Cs-137,
although using the lead-doped scintillators caused
a shift of the spectrum into background noise.

Figure 2
CAD rendering of
the TRYAD satellite.

Future Work
•
Figure 1
The left diagram illustrates the RFD model, which leads to a narrower
TGF beam profile (Dwyer 2008, JGR 113, D10103). The right diagram
gives the Lightning Leader model that results in a wider beam profile
(Celestin & Pasko 2011, JGR 116, A03315).

•
•
•

Continue recording radiation spectrums with
undoped plastic scintillators
Shake testing at Auburn of fully manufactured SIP
Build complete engineering unit and test
Launch in 2021!

Science Instrument Package (SIP)
Middle Board Support

Middle Board Assembly

Since TRYAD is a collaborative project, UAH is only
responsible for the Science Instrument Package (SIP).
This instrument is split into two identical sides, with each
consisting of two plastic scintillators and a Silicon
Photomultiplier (SiPM) array for each bar. When a TGF is
detected, the gamma rays will pass through the excited
scintillators. Due to light attenuation, visible light will be
emitted by the scintillators to the SiPM arrays, which
creates a voltage on each individual SiPM. All of these
outputs are combined by the Summation Board and sent
off to the Data Acquisition Board (DAQ). The Summation
Board is a part of the Middle Board Assembly, which can
be seen below along with the support structures.
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SiPM Arrays

Redesigned
Standoffs
Scintillators
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Summation Board
Figure 3
Left: CAD capture of SIP
Right: Exploded view of the Middle Board Assembly

